The renal responses were correlated with changes in body weight and osmolality. A water load was not excreted until the body weight had reached a peak. It is concluded that while volume depletion persists administration of hypotonic fluids leads to a fall in osmolality which will not be corrected by renal excretion of water.
that when hypernatraemia is associated with contraction of the body fluid volume the kidney's ability to correct the hypernatraemia is impaired (Finberg, Rush, and Cheung, 1964) . It has also been shown that treatment with electrolyte-free solutions is associated with a higher incidence of convulsions than treatment with electrolyte-containing solutions (Bruck, Abal, and Aceto, 1968 (mEq/l.) (mEq/l.) (ml) (mg!lOO ml) (mg/100 ml) (mOsm/kg) A high maintenance figure is required because of the high insensible water loss secondary to acidosis and fever (Kerrigan, 1963; Heeley and Talbot, 1955) .
The response to an oral water load of 2 to 3% body weight given over 30 minutes, and additional to the normal fluid therapy, was studied at varying times during recovery. The infants were weighed frequently so that 5 to 9 measurements were obtained in the first 24 hours after admission. Weighings were accurate to 10-15 g.
Urine was collected in carefully timed periods with spontaneous voidings, catheterization being considered unethical. Plasma and urinary sodium, potassium, creatinine, and osmolality were measured. From these data creatinine, osmolal, and free water clearance were calculated as follows: C.Cr, creatinine clearance = Ucr X V; UOsm X V;
Gr xVC. Osm, osmolal clearance = POsm CH2O, free water clearance = V-COsm.
Where Ucr = urinary creatinine concentration mg/ 100 ml; Uosm = urinary osmolality mOsm/kg; Pcr = plasma creatinine mg/100 ml; Posm = plasma osmolality mOsm/kg; and V = urine flow ml/min.
Free water clearance was used as the index of renal ability to excrete a water load. It represents the rate at which the kidneys remove 'pure' (i.e. solute-free) water from the plasma. Sodium and potassium were estimated by flame photometry, osmolality by freezing point depression with an 'advanced' osmometer, and creatinine by the Technicon modification of the Folin and Wu method.
All clearances are expressed as means of two or three consecutive periods.
Results
Plasma osmolality was initially high in all the infants though not all were hypernatraemic. At the time of the water load, 4 infants were still hyperosmolar. Weight changes in all the infants followed a similar pattern, with an initial rapid gain followed by a peak or plateau before normal growth was resumed.
It was found that when the water load was given after the peak weight during recovery there was an appropriate rise in urine flow and free water clearance with a sharp fall in urinary osmolality. However, when the water load was given before the peak weight had been reached the renal response was minimal or absent (Table II, Fig. 1-3) . Sodium excretion rose and creatinine clearance increased in association with water loading after the peak weight had been reached. Discussion It has been shown that when infants with gastroenteritis and hypernatraemia are treated with electrolyte-free solutions there is a high incidence of convulsions (Bruck et al., 1968) . The present results show that these infants retain all administered water for several hours after the beginning of fluid therapy. If fluid therapy is very hypotonic this will cause retention of water with dilution of the body fluids. Studies of experimental animals in comparable states have shown an increase in brain water leading to neurological disturbances and ultimately to death (Hogan et al., 1969) . It seems likely that the convulsions occurring during treatment of children with gastroenteritis with hypotonic solutions are also related to water retention, and an understanding of the changes in renal water excretion at this time is therefore important.
During fluid therapy the weight change of these children followed a characteristic pattern, rising steeply to a peak then falling slightly before rising again more slowly. A normal renal response to a water load was not seen before the first peak in body weight, but water loads given after the peak were excreted more normally. This pattern of weight change corresponds with the initial salt retention in excess of salt deficit observed by Darrow (Darrow, 1946) . The drop in weight corresponds with the excretion of the excess sodium. Natriuresis does not follow a water load (Metzger et al., 1969) but is a well-documented response to volume expansion. Similar over-retention of sodium has been reported in experimental salt depletion (McCance, 1936) . It is also known that salt depletion impairs the renal response to a water load in the dog (Cizek and Huang, 1951; Coxon and Ramsay, 1968) and in man (McCance and Widdowson, 1937 (Darrow et al., 1949) , but the renal ability to form a dilute urine is well maintained in potas- sium deficient animals and man until the deficit is large (Levitin, Manitius, and Epstein, 1960; Holliday et al., 1960; Rubini, 1961) .
The fluid losses in gastroenteritis also lead to a fall in glomerular filtration rate (Calcagno and Rubin, 1951) , and this may impair the response to a water load. The creatinine clearances in these infants must be interpreted with caution in view of the difficulties of accurate measurement. However, they suggest that the glomerular filtration rate was reduced initially and returned to normal only slowly. Physicians caring for such infants will be familiar with the tendency for the blood urea to remain high for several days after correction of the fluid deficit. This slow recovery of the glomerular filtration rate contrasts with the rapid recovery of the water excretory ability after peak weight and suggests that salt deficiency may impair the mechanism for urinary dilution independently of the glomerular filtration rate. Whatever the precise mechanism, the anomaly in water excretion present in infants with gastroenteritis must be appreciated when planning fluid replacement and underlines the dangers of rapidly administered hypotonic fluids in the presence of an extracellular volume deficit. In these circumstances dangerous dilutional hyponatraemia can develop very rapidly since the normal water diuretic response is inhibited. We were careful to avoid rapid administration of large quantities of hypotonic fluids while a deficiency of extracellular fluid was still present, and it is interesting that no neurological abnormalities or sequelae were seen in these children. 
